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BIOMONITOR OF LOCAL 
ECOSYSTEM HEALTH
North American River Otter 
(Lontra canadensis)
• Apex, opportunistic predator
• ~10 year lifespan 
• Bioaccumulation of contaminants
• Small home range
River otters of the Green-Duwamish: Biomonitors of ecological health
T. Serfass
Lower Duwamish
Waterway (LDW)
• First 5 miles
• Industrial center >100 years
• EPA Superfund site in 2001
• PCBs, PAHs, other toxics
• Cleanup plan approved Dec 2014
• 17-year timeline
Google
King County
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Otters in the LDW
“Estimated dietary doses of 
total PCBs were greater than 
doses associated with 
adverse effects for river 
otters…” 
theoretically derived
Lower Duwamish Waterway Remedial 
Investigation, Phase 2 Remedial Investigation 
Report, Appendix A: Baseline Ecological Risk 
Assessment (2007)
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B. Minnich
Green-Duwamish River
• ~90 miles of river
• Urban to wild gradient
• Mosaic of habitat types         
industry, commercial, 
residential, agriculture, green 
space, drinking water
• Salmon bearing 
system
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Objectives
• Contaminant loads in river otters 
 baseline
• Compare to LDW Ecological Risk Assessment
• Compare to other regional studies
• Useful biomonitors?
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• Scat collected from 8 latrines ranging from 
RM 0-54
• Whole collection, GC/MS for contaminants
• Swabs, microsatellites for genetics
M. Wainstein
Methods
L. Parsons
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Green-Duwamish River latrine sites
Urban… …to wild
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LDW
PCB results
PCB concentrations in river otter scat by latrine site in the Green-Duwamish River
adverse effects?
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PAH results
PAH concentrations in river otter scat by latrine site in the Green-Duwamish River
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STACKED VALUES
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DNA results
• Low DNA capture success  small sample size (14)
• 9 individuals, 5 “recapture” events
• 4 of 5 recaptures within 4 miles
• No Middle Green otters in Lower Green or LDW 
+ BIOMONITORS
B. Mayfield
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Comparisons
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exposure 
level associated with adverse effects
hazard quotient 
(HQ)
=
Source Method Mean HQ Max 
HQ
LDW Ecological Risk 
Assessment (2007)
Daily dietary PCB intake 
(dose)
2.9 
(theoretical)
n/a
This study PCBs in scat = proxy for liver tissue
1.0 – 2.4 5.1
Victoria Harbor, BC
(Guertin et al 2010)
PCBs in scat = proxy for 
liver tissue
1.2 4.2
Impacts?
T. Maupin
• Active in LDW
• Anecdotal evidence of 
reproduction
• Threshold levels based 
on mink
• Are river otters less 
sensitive?
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• Chronic, sub-lethal 
effects in wild population
• Correlations between 
contaminants and 
health, abundance
• Behavioral mitigation
Contaminant loads in river otters 
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2016 data only –
2017 data pending
• Baseline for otters
• Impact?
• Useful biomonitors for ecosystem
• Periodic monitoring?
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